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REMARKS 

Claims 1 1-19 are currently pending in the application. 

Claims 1-10 have been cancelled. Claims 11-19 have been added to clarify that the 
discharge electrodes are disposed at or in the vicinity of atmospheric pressure and that the 
magnetic force acts to push excited species including plasma toward a side of a surface of the 
workpiece, and to place the claims into better U.S. format. Support for these amendments may 
be found, for example, in the Specification at page 16, line 24 to page 17, line 5. Accordingly, 
no new matter has been added and entry of the amendments is respectfully requested. 

Objection to the Abstract 

The Examiner objected to the Abstract because it referred to the merits of the invention. 
Applicant has amended the Abstract by removing the language quoted by the Examiner in 
paragraph 1 of the Office Action. Accordingly, the objection to the Abstract should be 
withdrawn. In addition, the reference numerals and symbols in the Abstract have been placed in 
parentheses as required by the rules. 

Claim Rejections Under 35 U.S.C. § 103 

New Claims 11-17 

Claims 1-7 and 10 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Japanese Patent Application Publication No. JP 07-221 1657 (SEL) in view of Japanese Patent 
Application Pubhcation No. JP 07- 1 1 84 1 9 (OOC). The Examiner argues that SEL discloses a 
method and apparatus to treat a surface via plasma, as well as most of the elements of claims 1-7 
and 10, but acknowledges that SEL fails to disclose electrodes having pointed ends where 
charged particles in the plasma exist. The Examiner therefore proposed to modify the apparatus 
of SEL by the device of OOC, urging that it would have been obvious to combine the electrode 
tips of OOC with the apparatus of SEL in order to provide corona discharge between the 
discharge electrode and counter electrode. 

Claim 10 has been cancelled, and therefore the rejection of claim 10 has been rendered 
moot. Claims 1-7 have been cancelled and replaced by claims 11-17, and Applicant respectfiilly 
requests that the rejection be withdrawn for at least the following reasons. 
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Claim 1 1 is directed to a plasma surface treating method and includes, inter alia, as 



applying a pulse voltage to a pair of opposing discharge electrodes 
to produce corona discharge between pointed ends of said 
discharge electrodes, said corona discharge between said pointed 
ends of said pair of discharge electrodes being produced at or in a 
vicinity of atmospheric pressure; 

forming a magnetic field in a vicinity of said pointed ends of said 
pair of discharge electrodes where charged particles in the plasma 
exist such that a magnetic force is generated in a direction of 
pushing the charged particles toward a side of a surface of the 
workpiece. 

Similarly, claim 15 is directed to a plasma surface treating apparatus and includes, inter 
alia, as follows: 

a pair of opposing discharge electrodes disposed at or in a vicinity 
of atmospheric pressure, 

magnetic field forming means for forming a magnetic field in a 
vicinity of said pointed ends of said pair of discharge electrodes 
where charged particles in the plasma exist 

SEL discloses a method and apparatus for depositing high quality film or coat to the hard 
surfaces of plastics, glass, oxidized sihcon, or the like. Coat formation occurs at an ambient 
atmosphere of 5-150 Torr. (see paragraph [0001]). Typically coat formation requires a pressure 
at 1 Torr or less, but vacuum equipment for sustaining such pressure may be expensive. The 
invention of SEL allows a higher pressure for coat formation while still reducing impurities such 
as oxygen in the chamber, (see paragraphs [0002]-[0008]). 

The present application discloses a plasma surface treating method and apparatus wherein 
a pulse voltage is applied to a pair of opposing discharge electrodes to produce coronal discharge 
between pointed ends of the electrodes. A surface of a workpiece is irradiated with excited 
species including plasma produced by the coronal discharge. The coronal discharge is produced 
at atmospheric pressure (760 Torr) or in the vicinity of atmospheric pressure. 

SEL does not teach, suggest, or disclose producing coronal discharge at or near 
atmospheric pressure. SEL forms a coat in the pressure range of 5-150 Torr, far below the 760 
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Torr of atmospheric pressure. The number of charged particles at atmospheric pressure is 
relatively large. A Lorentz force exerted by the magnetic field and acting on an electric current 
between the discharge electrodes at atmospheric pressure therefore causes many excited species 
to act on the surface of the workpiece. In contrast, in a decompressed (vacuum) atmosphere 
(such as required by SEL), the number of charged particles is decreased, and hence the number 
of excited species acting on the surface of the worlq)iece is decreased. With a fewer number of 
excited species, surface treatment performance and efficiency are correspondingly limited. 
Additionally, operating at or in the vicinity of atmospheric pressure lowers the costs of operation 
since a vacuum need not be maintained. SEL fails to teach, suggest, or disclose at least 
production of coronal discharge at or near atmospheric pressure. 

OOC discloses a method of corona discharge treatment of a material inner surface for 
improving, for example, adhesiveness. OOC does not disclose the pressure at which the coronal 

discharge is conducted. In order to establish obviousness, references when combined must teach 
or suggest all of the claim limitations. M.P.E.P. § 2143. As OOC does not disclose conducting a 
coronal discharge at or near atmospheric pressure, it does not compensate for the deficiency of 
SEL as a prior art reference. 

Even if OOC taught conducting a coronal discharge at or near atmospheric pressure, SEL 
teaches away fi-om combining the references. As described above, SEL is directed to depositing 
a coat layer on a surface, and this procedvu-e cannot be performed at or near atmospheric 
pressure, but must be performed in a much lower pressure (partial vacuum) envirormient. 
Combining a reference showing coronal discharge at or near atmospheric pressure with SEL 
would render the apparatus of SEL inoperable for its intended purpose. Thus, even if OOC 
taught conducting a coronal discharge at or near atmospheric pressure, there is no apparent 
reason to combine such a feature with the apparatus of SEL, because SEL teaches away fi-om 
such a combination. 

Claims 1 1 and 15 fiirther require a magnetic field to be formed in a vicinity of said 
pointed ends of said pair of discharge electrodes . In OOC a magnetic field is generated inside a 
worlqpiece. (see paragraph [0017]). The influence of the magnetic force to act on an electric 
discharging space is therefore small, preventing efficient use of the Lorentz force. In contrast. 
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since the magnetic field generated in the vicinity of the pointed ends of the discharge electrodes, 
as required by claims 1 1 and 15, is external to the workpiece, a strong Lorentz force may be 
utilized on the charged particles. OOC does not teach, suggest, or disclose the formation of a 
magnetic field in a vicinity of the pointed ends of the pair of discharge electrodes. 

As described above, the Examiner acknowledges at pages 3-4 of the Office Action that 
SEL does not disclose "electrodes having pointed ends wherein charged particles in the plasma 
exi[s]t." Consequently, SEL cannot be said to disclose magnetic field formation in the vicinity 
of pointed ends of the electrodes because, as the Examiner admits, SEL does not disclose the 
pointed ends. OOC does not compensate for the deficiency of SEL as a reference because, as 
described above, OOC generates a magnetic field inside the workpiece. The combination of SEL 
and OOC thus does not teach all of the elements of either claim 1 1 or claim 15. 

Accordingly, for the reasons described above, claims 1 1 and 15 cannot be obvious under 
35 U.S.C. § 103 based on the combination of SEL and OOC. It is therefore respectfiiUy 
submitted that the claims 1 1 and 15 are allowable over the prior art of record. 

Claims 12-14 are dependent upon claim 1 1 and claims 16-17 are dependent upon claim 
15. Applicant respectfiiUy submits that claims 12-14 are allowable over the prior art of record 
due at least to their dependence on claim 1 1. Applicant also respectfiiUy submits that claims 16- 
17 are allowable over the prior art of record due at least to their dependence on claim 15. 

New Claims 18-19 

Claims 8-9 were rejected under 35 U.S.C. § 103(a) as being unpatentable over SEL in 
view of OOC in fiirther view of Japanese Patent Application Publication No. JP 10-270428 
(MEC). The Examiner asserted that the combination of SEL and OOC as applied to claims 1-7 
and 10 also disclosed most of the features of claims 8 and 9, but acknowledged that neither 
reference teaches a pair of magnetic members connected to North and South poles of a 
permanent magnet or a pair of pole pieces, as specifically described in claims 8-9. The Examiner 
therefore proposed to fiirther modify the previously proposed combined apparatus of SEL and 
OOC by the device of MEC. The Examiner alleged that such a combination would have been 
obvious in order to lead high density plasma to a processing room and perform surface treatment 
at high speed. 
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Claims 8-9 have been cancelled and replaced by claims 18-19, and Applicant respectfully 

requests that the rejection be withdrawn for at least the following reasons. 

Claims 18-19 are dependent upon claim 15. As described above, SEL fails to teach, 
suggest, or disclose conducting coronal discharge at or near atmospheric pressure. SEL further 
teaches away from the claim element because the nature of the process (i.e., film or coat 
deposition) requires discharge at very low pressure. Therefore, even if OOC could be said to 
disclose coronal discharge at or near atmospheric pressure, the combination of OOC with SEL is 
improper because the apparatus of SEL would be rendered inoperable for its intended purpose. 

Even if the combination of SEL and OOC and fiirther with MEC were proper, which 
Applicant does not concede, MEC fails to compensate for the deficiency of the combination of 
SEL and OOC as a prior art combination. MEC is directed to plasma treating equipment for 
using a plasma to form a thin film on the surface of a processed material, (see paragraph 
[0001]). Like SEL, MEC requires greatly reduced pressure during the process. For example, 
MEC requires pressure in the various "rooms" of the device to be on the order of 1 0'^ Torr, far 
below the approximately 760 Torr of atmospheric pressure, (see paragraphs [0041], [0051]). 
MEC therefore does not teach, suggest, or disclose performing coronal discharge at or near 
atmospheric pressure, and cannot be combined with any reference disclosing such a feature 
because, as with the SEL apparatus, the film deposition device of MEC would be rendered 
inoperable for its intended purpose. 

Accordingly, for the reasons described above, claims 18-19 cannot be obvious under 35 
U.S.C. § 103 based on the combination of SEL in view of OOC and further in view of MEC. It 
is therefore respectfully submitted that claims 18-19 are allowable over the prior art of record. 

CONCLUSION 

In view of the foregoing Amendment and remarks. Applicant respectfully submits that 
the present application, including claims 1 1-19, is in condition for allowance and such action is 
respectfully requested. 
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